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Abstract 
The present investigation compared the relative efficacy of relaxation 
exercises, cognitive distraction tasks, and an overt performance-based 
strategy for enhancing pain tolerance in a cold pressor test. Potential 
cognitive mediators of pain coping ability were evaluated. Thirty-four 
males and thirty-four females were assigned randomly to one of four 
treatment conditions: (a) perfonnance of an engaging video game, (b) 
relaxation exercises designed to reduce muscular tension, (c) cognitive 
self-distraction through mentally demanding activities, and (d) 
no-treatment control. Before and after treatment, measures were taken 
of cold pressor pain tolerance, subjective pain, self-efficacy, 
anticipated pain, anxiety, tension, and attention to pain. The 
performance condition proved to be significantly more effective than 
relaxation or cognitive distraction in enhancing pain tolerance, and all 
3 treatments enhanced tolerance more than the control condition. The 
three treatments did not differ in their effects on subjective pain, but 
all three reduced subjective pain more than did the control condition. 
Self-efficacy was a highly accurate predictor of tolerance, more so than 
anticipated pain, anxiety, tension, or attention. The results support 
the hypotheses that pain coping strategies can profitably employ overt, 
rather than intrapsychic attention distractors, and that self-efficacy 
is a mediator of people's ability to behaviorally cope with pain. 
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CHAPTER 1 
Introduction 
Pain is perhaps the most pervasive form of hwnan distress. The 
number of individuals suffering from both chronic and acute, transitory 
pain is sizable. An estimated 20 to 50 million Americans suffer from 
arthritis pain, with 600,000 new cases each year (Arthritis Foundation, 
1976). Another 25 million suffer from migraine (Paulley & Haskell, 
1975), and 7 million people are disabled by low back pain, accounting 
for 8 million physician visits yearly in the United States (Clark, 
Gosnell, & Shapiro, 1977). As many as 80% of all people who visit 
physicians do so because of a pain-related problem (Bresler, 1979). A 
billion dollars per year is spent on pain medications and salves (Turk, 
Meichenbaum, & Genest, 1983). These staggering figures make clear the 
need for effective methods of enhancing human pain coping abilities, and 
have led to many treatment interventions in the effort to relieve pain. 
Pain perception and tolerance are affected by a multitude of 
complex physical and psychological factors. Attempts at pain control 
that focus on pain as a physical problem mostly involve the use of 
surgery and drugs. Physical interventions have been employed for many 
centuries, with the earliest procedures ranging from blistering and 
bleeding to trephining and shocking. In modern times almost every part 
of the nervous system has been surgically treated, from periphery to 
spinal cord and brain. Operations have not resulted in an adequate 
regulation of pain. Even with technically successful operations, pain 
often recurs after surgery or continues despite it; new pains and other 
complications such as sensorimotor deficits also frequently occur 
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following surgery (Melzack, 1973). In some cases the pain after surgery 
may be worse than the pain the patient was treated for (Melzack, 1973). 
Drugs were developed in part as an alternative to drastic surgical 
procedures, but drugs do not provide the cure for pain. The more severe 
the pain, the less likely the patient will gain relief from drugs; in 
fact almost four decades ago it was emphasized that drugs can offer no 
more than transient help (Wolff, 1948). In addition, drugs often lead 
to dependency and addiction, or produce side effects such as drowsiness, 
attentional deficits, and nausea. The fact that placebos are successful 
in reducing pain an average one-third of the time (Beecher, 1972) 
suggests that drugs may often be unnecessary in pain treatment. These 
limitations of physically based treatments for pain and a realization of 
the myriad psychological factors contributing to it have made apparent 
the need for increased attention to subjective, psychological variables 
that affect pain. 
Psychological pain mediators 
It is well recognized that psychological factors play a role in 
regulating human pain perception and tolerance. Pain coping can be 
affected by modeling (Craig & Weiss, 1971), placebos (Beecher, 1972), 
attentional focus (Mccaul & Malott, 1984), personality factors such as 
neuroticism and extraversion (Lynn & Eysenck), anxiety states (Spear, 
1967), and even such subtle variables as group identification (Buss & 
Portnoy, 1967). Various psychological mechanisms have been proposed to 
explain these effects. Some theories emphasize anxiety as the distress 
component of pain, with the corollary that psychological treatments 
reduce pain by inh~biting anxiety (Corah, Gale, Pace, & Seyrek, 1981; 
' 
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Melzack, 1973). Attentional theories emphasize cognitive distraction 
that causes a blocking of pain sensations from awareness, thereby 
contributing to pain tolerance (Mccaul & Malott, 1984). Much of the 
research on the proposed anxiety apd cognitive distraction mechanisms 
has been based on the comparative effectiveness of treatments presumed 
to work through anxiety inhibition or cognitive distraction. 
Most of the effort designed to enhance people's ability to endure 
pain has concentrated on three methods or a combination of these: (a) 
relaxation exercises in which indivi4uals receive instructions in 
controlled breathing and progressively reducing muscular tension; {b) 
cognitive distraction techniques of various, similar types involving 
distracting oneself from pain either by cone~ntrating on mentally 
engrossing activities or reinterpreting the pain as non-pain_; and (c) 
physical activity regimens that emphasize functioning despite pain. 
Most investigators believe that relaxation dampens pain as measured 
by tolerance, duration or discomfort ratings (Weisenberg, 1977). In 
clinical applications, relaxation programs have led to significant 
reductions in clinical pain suffering especially when used for muscle 
tension-based chronic pain problems including headaches (Blanchard, 
,. . Andrasik, Evans, Neff, Appelbaum, & Rodichok, 1985; Teders, Blanchard, 
Andrasik, Jurish, Neff, & Arena, 1984), and low back pain (Gottlieb, 
1977), as well as acute types of pain such as that experienced during 
childbirth (Klussman, 1975). Similar results have come from the 
laboratory where it has been found that subjects taught to relax.while 
experiencing hand immersion -in ice water ("cold pressor" pain} were able 
to tolerate the cold water significantly longer than control subjects 
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who received no instruction in relaxation (Bobey & Davidson, 1970; 
Linton & Gotestam, 1983). Some however have found relaxation to have 
little effect on cold water pain tolerance (Grimm & Kanfer, 1976; 
Holmes, Hekmat, & Mozingo, 1983). 
Relaxation strategies are thought to work through anxiety 
inhibition. Anxiety is seen as undermining coping abilities (Wolpe, 
1969); the aim of these strategies is to reduce tension, thereby 
reducing distress that would hamper coping. Proper relaxation demands 
attention, thus concentrating on relaxing may also enhance coping by 
blocking thoughts of pain. Indeed, Linton and Gotestam (1983) found 
increased tolerance but no decrease in anxiety among subjects using a 
relaxation strategy, suggesting that relaxation strategies may at least 
partially operate through a mechanism other than anxiety inhibition. 
General concensus exists that cognitive strategies such as mental 
arithmetic, imagining pleasant events, or altering the appraisal of 
painful sensations as pleasant, increase pain control. Many studies 
have been conducted on cognitive distraction techniques and found them 
to effectively enhance tolerance for diverse types of laboratory pain 
(Beers & Karoly, 1979; Blitz & Dinnerstein, 1971; Chaves & Barber, 1974; 
Kanfer & Goldfoot, 1966; Rosenbaum, 1980; Scott & Barber, 1977). These 
are thought to operate through reducing the ability to focus on 
distressing physical reactions and diverting attention away from pain, 
made possible by restricted attentional capacity that limits awareness 
of sensations (Mccaul & Malott, 1984; Barber, 1977). 
Because many psychological pain treatments concentrate on using 
cognitive distraction, relaxation, or a combination of t\hese, some 
5 
researchers have examined the comparative effectiveness of relaxation 
and cognitive strategies in their laboratory designs. Hackett and Horan 
(1980) taught one group of subjects multiple cognitive skills (mental 
arithmetic, imaginative transformation of pain into pleasant sensations, 
and somatization), while another group was trained in the use of 
relaxation exercises. Only the relaxation training group showed 
significant increases in tolerance from baseline to posttest. On the 
other hand, Grimm and Kanfer (1976) compared brief progressive 
relaxation with instruction in distraction through imagining pleasant 
scenes and found that tolerance increased significantly only for the 
cognitive imagery group. To further cloud the picture, Reese (1983) 
found no difference between cognitive distraction and relaxation for 
enhancing pain tolerance. There is no clear reason for the variable 
canparative effectiveness of relaxation and cognitive techniques, but 
the weight of the evidence is that these two strategies ·are moderately 
and about equally effective for helping people cope with pain (Turk, 
Meichenbaum, & Genest, 1983). 
Approaches combining relaxation and cognitive distraction have 
proved effective for enhancing laboratory and clinical pain tolerance 
compared to placebos or control conditions (Meichenbaum, 1985). It 
cannot be determined if combining strategies enhances pain tolerance 
more than individual strategies, since combined strategies have not been 
directly compared to specific treatments involving only one strategy. 
In the clnical setting relaxation would presumably be more effective for 
tension-based pain such as headaches or low back pain, although non 
tension-based pain problems can be ameliorated through the use of I . 
6 
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relaxation, presumably because they reduce anxiety seen as exacerbating 
pain. 
Pain tolerance vs. subjective feelings of pain 
It is not only desirable to decrease the level of pain people feel 
whenever possible, but also to increase tolerance and thus functioning 
when subjective discomfort is unavoidable. Thus the difference between 
pain tolerance (i.e. behavioral coping despite pain, measured in time) 
and the subjective feeling of pain (measured by subjective pain rating) 
is potentially important. Research on pain has traditionally focused on 
pain tolerance as the dependent variable of interest, and it has often 
been assumed implicitly that tolerance was a straightforward behavioral 
measure of subjective pain. Some investigators have measured both 
tolerance and subjective discomfort, but the subjective measures are 
usually through a single retrospective rating made after subjects have 
completed the tolerance test and thus are no longer in pain (e.g. Beers 
& Karoly, 1979; Chaves & Barber, 1974; Fordyce, 1973; Kanfer & Goldfoot, 
1966; Kanfer & Seidner, 1973; Rosenbaum, 1980; Scott & Barber, 1977; 
Vallis & Bucher, 1986)·. 
Reese (1983), provides evidence of the relatively weak relationship 
between subjective pain and pain tolerance in an unpublished doctoral 
dissertation where significant posttest correlations between subject's 
retrospective cold pressor pain ratings and tolerance times were 
obtained (r = -.43, p < .001). Even if one adopts the tenuous 
- -
assumption that ratings made in retrospect provide accurate indicators 
of pain, this suggests only a modest degree of relationship. Certainly 
pain tolerance and subjective pain are rela·ted, but different phenomena, 
7 
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and thus it is likely these two variables are influenced by different 
psychological processes. Surprisingly, only a few studies have measured 
pain systematically while participants were experiencing it (Johnson, 
1973; Leventhal, Brown, Schacham & Engquist, 1979; Spanos, Brown, .Jones, 
& Horner, 1981). 
Research is clearly needed in which feelings of pain are measured 
concurrently with behavioral tolerance to establish whether the feeling 
of pain has much bearing on pain coping behavior. In phobias a notable 
discrepency exists between how long people can cope with feared 
activities, and how much discomfort they experience while doing so, with 
highly distressed individuals often coping effectively (Williams, 
Dooseman, & Kleifield, 1984). The case may be similar with pain coping. 
Self-efficacy and pain 
A recent cognitive analysis of the mechanisms responsible for the 
effects of diverse types of pain coping strategies is Bandura's (1977) 
self-efficacy theory. Bandura proposes that any method that effectively 
increases pain tolerance or decreases subjective pain operates at least 
in part through increasing one's perceived self-efficacy, that is, one's 
belief that one can effectively cope wi~h pain. In the self-efficacy 
model, pain tolerance coping strategies work through enhancing people's 
belief that they can cope with pain. 
Another cognitive analysis of coping behavior emphasizes people's 
outcome expectations, their anticipation of what would happen if they 
were to engage in a given activity (Beck, 1976). A salient outcome 
expectation with respect to a potentially painful activity is 
anticipated pain, how much pain people expect to experience during the 
8 
activity. Anticipations of pain could create a self-fulfilling 
prophecy, thereby increasing pain experience. Melzack (1973) postulates 
that anticipations of pain induce anxiety that increases subjective 
discomfort. Thus persistence in behavioral coping with pain might be 
determined primarily by expectations regarding the painful effects of 
doing so; expectations that could create distress and thus increase 
discomfort. To date no study has investigated the relationship between 
anticipated pain, and pain perception and tolerance. 
In Bandura's (1986) analysis, self-efficacy expectations and 
outcome expectations differ because one may expect a given outcome as a 
consequence of a particular behavior but be incapable of engaging in the 
course of action necesary to produce this outcome. Self-efficacy 
judgements and anticipated outcomes jointly affect behavior, but the 
self-efficacy analysis posits that self-efficacy expectations will more 
directly influence persistence in a task independently of the influence 
of outcome expectancies (Bandura, 1986). When people are completely 
confident that they can perform a given activity, then their 
expectations regarding consequences will provide the greater source of 
behavioral variation. However when people are faced with strong 
incentives to engage in a particular behavior, self-efficacy 
expectancies will be the greater determinant of whether they will 
attempt it, and how well they succeed (Bandura, 1977). In some 
circumstances, efficacy expectations will determine outcome 
expectations, for example when the outcomes are largely determined by 
the quality and level of performance. 
In the case of pain, Bandura (1986) proposes that high perceived 
9 
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self-efficacy can help bring relief in several ways. Highly efficacious 
people are more likely to implement the ameliorative skills they have 
learned. If pain persists or mounts, the ·highly efficacious will 
continue coping attempts, whereas those low in self-efficacy are likely 
to give up quickly. High coping efficacy can also reduce distressing 
thoughts that lead to aversive autonomic reactions that only exacerbate 
pain and discanfort. 
Support for the self-efficacy model comes from Neufeld and Thomas, 
(1977) who gave subjects false feedback concerning how effectively they 
were relaxing while experiencing a cold pressor stimulus. Some subjects 
were told they were relaxing effectively when they were not (positive 
feedback) and others were told they were not relaxing effectively when 
they were (negative feedback). They found that intergroup differences 
• 
in tolerance paralleled changes in perceived coping efficacy based on 
the positive feedback, regardless of actual differences in subjective or 
physiological levels of relaxation. Turk, Meichenbaum, and Genest 
(1983), summarizing a large body of post-experimental interview data 
from their own cognitive coping research conclude that only their high 
tolerance subjects made remarks indicative of "a strong sense of 
self-efficacy and a conviction of the ability to remain in control" {p. 
104). Indeed, Reese (1983) found that irrespective of treatment 
condition, self-efficacy was highly correlated with how long subjects 
would tolerate pain (r = .80). Vallis and Bucher (1985) obtained 
.... 
similarly high correlations (r = .63) between self-efficacy and pain 
.... 
tolerance. 
Because cognitive theories of pain emphasize internal cognitive-
.10 
symbolic mechanisms, approaches for pain control based on these models 
have conventionally employed verbal-symbolic means of attentional 
. 
distraction. However a cognitive mechanism need not dictate a 
verbal-symbolic procedure. For example, in Bandura's (1977) analysis of 
self-efficacy, a cognitive mechanism underlies coping behavior but the 
best method of influencing this cognitive mechanism (and hence coping) 
is by overt performance of the target behavior. Self-efficacy and 
performance attainments influence each other reciprocally, the longer 
one can tolerate pain the longer they will expect they can tolerate it; 
the more confident individuals are that they can tolerate pain, the more 
likely they are to implement their available ameliorative skills to do 
so. Even if cognitive-attentional distraction is of central importance 
in pain tolerance and perception it might well be that overt performance 
of an attentionally demanding activity is the best way of achieving this 
effect. Indeed, even if anxiety were an important pain mechanism, an 
enjoyable distracting activity may be an effective anxiety inhibitor. 
Behavioral coping with pain 
Surprisingly little controlled research has been done with 
activity-based methods of coping with pain. However Fordyce (1973) has 
offered an operant conditioning analysis of pain and an activity 
oriented clinical treatment regimen based upon it. Fordyce (1973) 
downplays the importance of intrapsychic mechanisms such as anxiety or 
attention, and instead emphasized pain-related behavior as the primary 
contributor to pain and intolerance. His method involves rewarding 
"well behaviors" such as work and exercise, reducing pain behaviors such 
as complaining, groaning, and inactivity by instructing family members 
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to ignore them, and decreasing medication intake to eventual 
elimination. Spouses are counseled on when to give or withold 
reinforcing attention, and patients' expressions of their thoughts and 
feelings are ignored because attending to these may reinforce pain and 
pain behavior. Fordyce reports decreases in patient pain, medication 
intake, and time spent reclining, and significant increases in activity 
level. Unfortunately, a lack of controls in his research makes it 
unclear if patients benefit from the conditioning procedures, physical 
exercise regimens, counseling of spouses, more therapist contact, or a 
combination of these factors. Moreover, because the operant approach is 
not much concerned with internal psychological processes, Fordyce's 
research has shed little light on the role of internal mechanisms in 
performance-based pain treatment. 
The issue of performance-based coping is significant because pain 
problems often lead to inactivity as people succumb to their plight. If 
overt performance of a pain-irrelevant activity is more effective than 
symbolic self-distraction or muscle relaxation for coping with pain, 
then it could serve a dual function as a pain control strategy by 
reducing suffering and increasing the ability of pain sufferers to lead 
more productive lives. 
Perhaps the most efficacy-enhancing, cognitively distracting, and 
anxiety inhibiting performance-based treatment would involve an 
enjoyable, engaging, and attention demanding activity. Especially 
effective should be one in which people had to respond quickly to 
ever-changing stimuli. A video game is prototypical of such a 
performance-based coping activity. 
12 
In the present study subjects were assigned to one of four 
treatment conditions designed to help them cope more effectively with 
pain: overt performance, cognitive self-distraction, relaxation training 
or no treatment. Before and after treatment measures were gathered of 
their self-efficacy, anticipated pain, and experienced pain in relation 
to a cold-pressor test of pain and tolerance. It was predicted that the 
performance condition would lead to the greatest gains in pain tolerance 
and decreases in pain perception, and that irrespective of the treatment 
received, self-efficacy would be more accurate than anticipated pain and 
perceived pain in predicting tolerance. 
1; 
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CHAPTER 2 
Method 
The various phases of the experiment are depicted in Figure 1, 
on the following page. 
Subjects 
Subjects were 32 male and 32 female undergraduate psychology 
students. 13 potential subjects (10 female, 3 male) were excluded 
because they were able to keep their hand immersed in the water for more 
than 240 seconds on the pretest. An additional 3 subjects were excluded 
because of previous frostbite, arthritis, and recent hand surgery. No 
other exclusion criteria were employed and no potential subjects 
declined to take part in the experiment. 
Apparatus 
The cold pressor bath was a 32 quart plastic cooler containing ice 
water circulated by a battery powered pwnp at 0-0.5 degree C. A screen 
prevented direct hand contact with ice blocks floating on one side of 
the container. A second container used as a warming tub held 16 quarts 
of water kept at 37 + 1 degree C (normal body temperature) by a 
-
thermostatic heating coil. 
Pretreatment assessment 
After entering the laboratory, subjects were seated comfortably in 
an arm chair and a male experimenter made preliminary remarks (see 
Appendix A) that the purpose of the study was to learn about the 
psychological mechanisms involved in pain. After they gave informed 
consent, subjects were asked to give their watch to the experimenter 
until the end of the session. Tofamiliarize subjects with the painful 
14.: 
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PRELIMINARY-----) PRETREATMENT------) 
PROCEDURES ASSESSMENT 
Preliminary 
Instructions 
Informed 
Consent 
Five Second 
Trial Immersion 
Expectancy 
Measures Ia 
Self-efficacy 
Anticipated Pain 
Warming Tub 
Cold Pressor Test 
Tolerance Time 
Pain Ratings 
Expectancy 
Measures lb 
Self-efficacy 
Anticipated Pain 
Global Ratings 
Anxiety, Tension, 
Attention 
Figure 1. Phases of the Experiment. 
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TREATMENT----> POST-TREATMENT 
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Performance 
Cognitive 
Relaxation 
No-treatment 
control 
Expectancy 
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Self-efficacy 
Anticipated Pain 
Warming Tub 
Cold Pressor Test 
Tolerance Time 
Pain Ratings 
Expectancy 
Measures IIb 
Self-efficacy 
Anticipated Pain 
Global Ratings 
Anxiety, Tension, 
Attention 
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stimulus, the experimenter instructed them to immer
se their hand in the 
ice water bath for 5 seconds before any measures wer
e taken. Subjects 
then removed and dried their hand. 
Self-Efficacy. Subjects then rated how confident they were that 
they could keep their hand immersed in the ice wate
r for each of 24 time 
periods ranging from 15 seconds to 6 minutes in 15 s
econd intervals, 
using the form shown in Appendix B. For each inter
val, subjects rated 
how confident they were that they could keep their 
hand in the ice water 
for that period from O ("cannot do") to 100 ("certain"), with a
nchor 
points at 10 ("quite uncertain") and 50 ("moderately certain").
 
Self-efficacy level was scored as the percentage of
 15 second intervals 
for which subjects gave a confidence rating of 20 or above. Self-
efficacy strength was scored as the mean of all con
fidence ratings for 
the 24 intervals. The measurement format and scori
ng procedures for 
perceived self-efficacy were identical with those u
sed by Bandura 
(Bandura, Adams, & Beyer, 1977). 
Anticipated pain. Subjects then rated how painful they thought 
their hand would become while immersed in the cold 
water bath for time 
periods ranging from 15 seconds to 6 minutes in 15 s
econd intervals, 
using the form shown in Appendix C. Ratings for ea
ch interval were made 
using a scale from O ("not painful)" to 10 ("extremely painfu
l"). 
Anticipated pain was scored as the mean of the ratin
gs for the 24 
intervals. 
Both the self-efficacy and anticipated pain scales 
were 
administered immediately before and iI1l11lediately aft
er the experimental 
treatments so that the effect of these treatments 
on self-efficacy and 
16 
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anticipated pain could be determined without any interfering effects of 
the cold pressor test itself. 
Warming tub. All participants then placed their non-dominant hand 
in the warming tub for 3 minutes to minimize hand temperature 
differences between subjects before completing the first pressor test. 
Cold pressor pain tolerance. Subjects were then instructed to 
submerge their non-dominant hand in the ice water, place the tip of 
their middle finger on a red X on the bottom of the tub, and keep it 
there ''as long as possible'' beginning at the experimenter's signal. 
Subjects were told to remove their hand when they could no longer keep 
it immersed. During the cold pressor test, the experimenter sat behind 
the subjects and therefore was not visible to them. The experimenter 
used an electronic stopwatch to measure immersion time. Subjects 
received no feedback as to how long they had kept their hand in the 
water. Pain tolerance was the total number of seconds the subject kept 
his or her hand immersed. 
Subjective pain ratings. While their hand was immersed, subjects 
I 
were instructed to respond to periodic signals by indicating how painful 
their hand felt at that moment. To make their pain ratings subjects 
referred to a pain scale positioned on a table in front of them with 
scale values ranging from "not painful" (0) to "extremely painful" (10). 
A rating was signalled for every 15 seconds. 
Anxiety, tension, and attention to pain. Immediately after each 
cold pressor test, subjects indicated how anxious they felt while their 
hand was immersed by circling a number on an anxiety scale. Scale 
values ranged from O ("not at all anxious") to 10 ("extremely anxious"). 
17 
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Subjects indicated how tense they felt while their hand was immersed 
using a scale from O ("not at all tense") to 10 ("extremely tense"). 
Subjects estimated the percentage of immersion time they had thought 
about the pain by circling a number on a scale, from 0% ("never thought 
about the pain") to 100% ("thought of nothing but the pain"). 
Treatment conditions 
Subjects were then randomly assigned to the three treatment 
conditions or the no-treatment control. The performance, cognitive, and 
relaxation conditions each contained 9 males and 9 females, and the 
control condition contained 5 males and 5 females. The control group 
had fewer subjects than the three active conditions because previous 
research has found that untreated subjects show little change in pain 
tolerance and perception from pretest to posttest, and the reduced 
number of control subjects pennitted assignment of more subjects to the 
three active treatment conditions of primary interest. Treatment was 
conducted immediately after the pretest. Subjects in the three 
treatment conditions were told that they would be given a strategy known 
to enhance pain tolerance, and that they were to use their strategy 
during the second cold pressor test. All subjects in the 3 active 
treatments were then given their specific treatment instructions for 7 
minutes. In giving the instructions, the experimenter followed verbatim 
the scripts shown in appendices D-F. Then subjects were left alone for 
8 additional minutes, being told to practice their assigned strategy 
alone while the experimenter was absent from the room. The treatment 
period (i.e., the time elapsed between pretest and posttest) was 15 
minutes for all subjects in all four conditions. When the experimenter 
18 
returned, he reminded subjects in the three active treatment conditions 
that they should concentrate fully on using 'their assigned coping 
strategy on the second cold pressor test. 
Performance treatment. Subjects in the Performance condition were 
given instruction (see appendix D) in playing a small pocket, video-type 
game called "Popeye," manufactured by Nintendo, Inc. that was fastened 
to a table in front of them. The game consisted simply of a small view 
screen and two buttons. Subjects used their free (dominant) hand to 
press the two buttons to maneuver Popeye either to the left, right, or 
center of the screen to catch objects thrown from above by Olive Oyl and 
to avoid punches thrown by Bluto. If subjects did nothing, Popeye was 
quickly defeated and no points were earned. 
Relaxation treatment. In the Relaxation condition, subjects 
received instruction in relaxing themselves through deep controlled 
breathing and gradual tensing and untensing of each muscle group in the 
body (see Appendix E). The experimenter instructed subjects to first 
tense and relax several muscle groups including their arms, hands, neck, 
face, stomach and legs, and practice breathing in a slow, deep, 
controlled manner while allowing the arm chair to support their weight 
(see appendix D). Others have found that relaxation can be effective 
for reducing pain after brief training (Bobey & Davidson, 1970; Grimm & 
Kanfer, 1976; Stevens, 1977; Stevens & Heide, 1977). 
Cognitive treatment. Subjects in the Cognitive group were given 3 
different cognitive strategies for pain control (see Appendix E) modeled 
after Reese (1983), since these have clearly been shown to significantly 
increase pain tolerance: (a) refocusing attention by concentrating on 
19 
mentally engrossing activities such as counting backward by sevens from 
1000 or naming all of the states in the U.S. in alphabetical order, (b) 
vivid imagery, concentrating on vivid pleasant scenarios such as having 
a beach party with friends, or remembering the details of their last 
birthday or of their first day of college, and (c) dissociation, 
I imagining that the hand in the ice water did not belong to them or that 
. 
it was made of some material that could not feel pain, such as plastic. 
Each participant was told to select and practice the one of these three 
cognitive strategies that they thought would be most effective for them. 
No-treatment Control. Control subjects were told that a period of 
rest might help them cope with the pain during the second cold pressor 
test, and so they were instructed to rest and read magazines alone for 
the 15 minutes between the pretreatment and posttreatment assessments 
(see Appendix F). 
Posttreatment assessment 
The posttreatment assessment was then conducted, which followed 
procedures identical with those of the pretest. Of course Performance 
condition subjects had available to them the "Popeye" game so they could 
engage in their assigned pain tolerance strategy during the second cold 
pressor test. 
'· 
Postexperimental manipulation check. After about half of the subjects 
had completed the experiment, a postexperimental manipulation check was 
added to the procedure to ascertain whether subjects complied with their 
group's treatment instructions. This consisted of an otherwise blank 
sheet with instructions at the top to "Please indicate on this sheet 
what thoughts you had the second time your hand was in the water. Write 
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down as many as you can remember." This was completed as the subjects' 
final step in the experiment. No other procedural changes of any kind 
were introduced into the experiment. This manipulation check was 
completed by 31 subjects, 9 in each of the three active treatment 
conditions and 4 control subjects. The responses of each subject were 
rated by two raters who were blind to the 'identity of the subject or the 
treatment group assignment. Responses were rated on the basis of 
whether the subject mentioned that they had used a strategy relevant to 
the cognitive, relaxation, and performance treatment groups 
instructions, respectively: (a) overt attention distraction, (b) 
muscular tensing and untensing and controlled deep breathing, or (c) 
playing the video game. Interrater reliabilities for each strategy were 
obtained by computing the percent agreement between the two raters as to 
which subjects used the strategy. One rater was designated a priori as 
the primary rater, a second was designated the reliability rater and the 
primary rater's ratings were used to analyze the free response data. 
Interrater reliabilities were 100%, 97%, and 94% for the Performance, 
Cognitive and Relaxation strategies respectively. Use of a Performance 
strategy was reported by 8 of the 9 Performance treatment subjects, and 
2 
no subjects in any of the other treatment conditions, X (2, N = 27) = 
27.73, p < .OS. Cognitive strategies were reported by 9 of the 9 
...... 
Cognitive treatment subjects, 5 of the 9 relaxation treatment subjects, 
2 
and 3 of the 9 peformance treatment subjects, X (2, N = 27) = 8.9., 
p < .OS. Relaxation strategies were reported by 1 cognitive subject, 7 
.... 
Relaxation subjects, and no performance subjects, x2(2, N = 27), = 
15.26, p <.OS.One Control subject reported using a cognitive strategy, 
.... 
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but no other Control subjects mentioned using any of the experimental 
coping techniques. Thus it appears that participants properly engaged 
in their assigned coping strategy on the second cold pressor test. 
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CHAPTER 3 
Results (' ( 
Pretreatment Assessment 
Prior to analyzing treatment effects, one-way analyses of variance 
were performed on all of the pretreatment measures. These analyses 
revealed that subjects in the four conditions did not ~iffer 
significantly from one another on any measure taken prior to treatment. 
[range of F(3,60) = .313 to 2.35, all ps > .05] • 
..... 
Sex Differences 
Sex x Treatment Groups x Assessment Phases analyses of variance 
(ANOVAs) were conducted to ascertain whether sex had a bearing on the 
effects for the various measures. These analyses revealed that there 
was a significant main effect for sex on the pain tolerance measure, 
with males tolerating the cold pressor significantly longer than females 
at both phases. There was also a significant effect for self-efficacy 
level, with males being more confident in their pain coping ability than 
females at each assessment phase. However, there were no significant 
Sex x Group, Sex x Assessment Phases, or Sex x Group x Assessment Phases 
interactions found (all ps > .OS) for any measure. Because sex was not 
..... 
a factor in the analyses of interest for any variable, specifically 
tests for differential results between groups, all data were 
subsequently analyzed with the sexes pooled. 
Treatment Effects 
The pretreatment and posttreatment scores for the four treatment 
groups on the various measures are presented in Figure 2 and Table 1. 
The pretreatment and posttreatment scores for each measure were analyzed 
2J 
by orthogonal canparisons. The orthogonal comparisons best reflected 
the analyses of primary interest; each tested for between groups 
' 
differences in subjects' responses to each measure from pret~eatment to 
posttreatment. 
The first comparison compared the 3 active treatment groups with 
the control group to determine whether subjects in the 3 active 
treatment conditions changed more from pretreatment to posttreatment 
than control subjects on any measure. The second canparison compared 
the Performance condition with the Relaxation and Cognitive conditions 
to determine if the Performance strategy offered a specific advantage 
_./\ 
over the Relaxation and Cognitive conditions on any measure. The third 
comparison compared the cognitive and relaxation conditions to ascertain 
whether either of these 2 treatments produced more change than the other 
on any measure. Presented in Table 2 are the results of the orthogonal 
comparisons, and the changes achieved by subjects within each condition 
from pretreatment to posttreatment. 
Pain tolerance. The top section of Table 2 contains the 
performance, cognitive, relaxation vs. control comparison showing that 
the three treatments increased tolerance time significantly more than 
the control condition. The relaxation and cognitive treatments did not 
differ from one another in their capacity to improve pain tolerance. 
The Performance treatment group was significantly more effective than 
the Relaxation and Cognitive treatments (ps < .05) for increasing pain 
-
tolerance. Within groups (Table 2, bottom), subjects in all 3 active 
treatment conditions showed significant pre-post increases in their 
tolerance ability (performance, p < .001, cognitive and relaxation, ps < f 
- -
I 
.01), whereas control subjects did not change in their ability to 
tolerate the pain. This latter result is consistent with previous 
research which has found control subjects usually do not change 
significantly in pain tolerance. 
Post-hoc comparisons (Tukey A) showed that both the cognitive and 
relaxation conditions differed from the control condition in ability to 
enhance pain tolerance (for cognitive vs. control, critical difference= 
19.07, p < .05; for relaxation vs. control, critical difference= 26.45, 
-
p < .OS). Because performance condition subjects increased in pain 
-
tolerance significantly m9re than cognitive or relaxation subjects, all 
3 strategies effectively enhanced pain tolerance. 
Subjective pain. For the analyses of changes in subjective pain, 
the mean of each subject's O ("not painful") to 10 ('extremely painful") 
pain ratings taken from the subset of 15 second task intervals subject's 
completed on both the pretreatment and posstreatment cold pressor tests 
were used. For example, if a subject completed 6 of the 15-second 
intervals at pretreatment and 10 at posttreatment, his ratings for the 
subset of 6 tasks perfonned on both cold pressor tests were used. 
Because pain ratings tend to increase monotonically, the average pain 
rating across all 15 second task intervals would be about equal at both 
testing phases, regardless of tolerance time. Analyzing the subset of 
15 second intervals completed on both cold presser tests eliminates this 
problem. The subjective pain means are presented in Table 1. The 
comparisons in the upper half of Table 2 show that the 3 active 
treatments were more effective than the Control condition for reducing 
cold pressor pain (p < .001), and there were no other intergroup 
-
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differences. 
As can be seen in the lower half of Table 2, subj in all three 
active treatment conditions experienced significantly less pain on the 
second cold pressor test than the first (all ps < .001), whereas the ~ 
control subjects did not change. Thus the treatments effectively 
reduced subjective pain compared to the control group, but no treatment 
emerged as the most effective for reducing subjective pain. 
Perceived Self-efficacy. Shown in Table 1 are the mean ratings for 
self-efficacy strength and level for each group and assessment phase, 
based on ratings obtained immediately before and after the 15 minute 
treatment phase (expectancy measures Ib and Ila in Figure 1). The upper 
section of Table 2 indicates that the 3 active treatments differed from
 
the control condition in ability to enhance self-efficacy strength at a
 
level approaching conventional views of significance, F(l,60) = 3.13, 
p < .10. The 3 active treatments did not differ from one another in 
~ 
enhancing self-efficacy strength. The lower half of Table 2 reveals 
that subjects in all 3 treatment groups significantly increased their 
self-efficacy strength and level from pretest to posttest, whereas 
control subjects did not change significantly in self-efficacy. 
The fact that subjects within groups increased significantly in 
self-efficacy but between groups changes were not significant is an 
unusual finding. This may have occurred because subjects in each of the 
3 active treatment groups increased in self-efficacy significantly, but
 
not substantially, while control subjects also increased in self-
efficacy, although not significantly so. The large variability in 
self-efficacy within groups (see Table 1) may also have contributed to 
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the nonsignificant difference between groups, despite the fact that the 
'I,.,,_ ~·· 
treatment strategies significantly enhanced self-efficacy and the 
control condition did not. 
Anticipated Pain. The mean amount of pain subjects anticipated 
experiencing prior to performing the cold pressor tasks is presented in 
Table 1. The anticipated pain means presented are those from ratings 
obtained immediately before and after the 15 minute treatment phase 
(expectancy measures lb and Ila in Figure 1). Inspection of the 
intergroup comparisons in Table 2 (top) reveals that subjects in each of 
the three active treatment groups decreased significantly more than the 
control group in the degree to which they anticipated pain, (p < .01). 
-
None of the active treatment groups differed significantly from one 
another in change in anticipated pain. 
Subjects within each treatment group anticipated significantly less 
pain at posttest than at pretest, (performance, p < .001, relaxation, p 
- -
< .01, and cognitive, p < .OS), while control subjects did not change on 
-
this measure. Thus the treatments were more effective than the control 
condition for reducing anticipations of pain, but no treatment group 
emerged as most effective in this regard. 
Anxiety. Table 1 shows the mean scores of the various groups in 
t •• ,.-' 
pressor-related anxiety before and after treatment. The comparisons at 
the top of Table 2 reveal that there were no significant differences 
between groups in changes in cold pressor anxiety. The bottom of Table 
2 reveals that there were also no significant within groups changes in 
the mean amount of anxiety subjects experienced. Thus anxiety had no 
significant effect on subjects' performance within or between groups. 
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Tension. On the tension measure, Tables 1 and 2 show that the 3
 
treatment groups did not differ significantly from the Control g
roup in 
tension reduction effectiveness. The cognitive and relaxation g
roups 
did not differ in the decrease in amount of tension subjects felt, but 
the perfonnance condition was significantly different from the c
ognitive 
and relaxation conditions, with the greater mean reductions in t
ension 
found in the relaxation and cognitive groups (see Table 1). Post-hoc 
comparisons (Tukey A) were performed to determine whether both the 
cognitive and relaxation conditions differed from the perfonnanc
e 
condition in tension reduction effectiveness. The Tukey A test 
revealed 
that the relaxation condition was significantly more effective t
han the 
performance condition for reducing tension (critical difference= .89, 
p < .05), and the cognitive condition was also more effective than the 
..... 
performance condition for reducing tension at a level approachin
g 
significance (critical difference= .90, p < .10) • ...... 
Within groups, only Relaxation group subjects significantly 
decreased in how much tension they experienced pretest to postte
st 
(p < .01), suggesting that the relaxation strategy was indeed effective 
...... 
for reducing subjects' muscular tension. 
Attention. Tables 1 and 2 reveal that the three active treatmen
ts 
did not differ in their effects on attention, but all significan
tly 
reduced attention to pain compared with the control group (p < .001). ~ 
There were no other significant between groups differences found
 in 
analyses of this variable. Subjects within all 3 treatment conditions 
showed significant and substantial decreases in the amount of at
tention 
they focused on their pain from pretreatment to posttreatment, (all ps < .... 
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.001), whereas Control subjects did not change. Thus attention to pain 
was significantly reduced by each of the three active treatments, but 
again, no treatment emerged as superior to the others for affecting 
changes in this variable. 
Analyses of Postulated Mediators of Behavior Change 
Analyses of the cognitive mediators of cold presser tolerance 
(self-efficacy and anticipated pain) were based on ratings taken prior 
to the cold presser test at each assessment phase, because the purpose 
was to predict cold presser tolerance. First, the intercorrelations 
among the various measures were calculated separately for each treatment 
group at each assessment phase. For,.these analyses, the mean scores for 
each subject on each measure were used. Tests for significant 
differences between the correlations obtained from the various treatment 
groups were conducted. The correlations for the 4 groups did not differ 
significantly for any measure at either phase (largest z value= 1.74, p 
- -
> .OS), thus an r to z transformation was performed, and the 
- -
correlations were then calculated using the weighted average of the 
correlations obtained for each group. 
Intercorrelations among the various measures by assessment phase 
are presented in Table 3. Although self-efficacy did not discriminate 
among subjects' pain tolerance when between groups changes were 
analyzed, it very strongly predicted tolerance at the individual level; 
at pretreatment, r = .51, at posttreatment, r = .84, ps < .001. 
-
- -
Anticipated pain was modestly but significantly correlated with 
tolerance at pretest, r = -.30, p < .05, and was strongly and 
- -
significantly correlated with tolerance at posttest, r = -.66, 
-
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_e. < .001. However neither self-efficacy nor anticipated pain was 
significantly accurate in predicting subjective pain at either 
assessment phase. Self-efficacy and anticipated pain were significantly 
and highly correlated at both assessment phases; at pretreatment 
r = -.71, at posttreatment, r = -.84, ps < .001. 
- -
-
For the correlational analyses between subjective pain and pain 
tolerance, mean pain ratings given by subjects for all 15 second 
intervals completed of the 24 possible 15 second intervals were used. 
Subjective pain and tolerance time were not significantly related at 
pretreatment, but were significantly, and weakly related at post-
treatment, r = .31, p < .OS, suggesting that pain tolerance and 
- -
subjective pain are two distinct, relatively independent phenomena, and 
that pain tolerance is not determined primarily by the degree of pain 
experienced. 
Partial correlations between self-efficacy strength and level and 
anticipated pain with the other variable held constant showed the 
superior ability of perceived self-efficacy to predict pain tolerance. 
With anticipated pain held constant, self-efficacy was a significant 
predictor of pain tolerance both at pretest and posttest, partial 
rs= .40 and .43 respectively, ps < .001. With self-efficacy level held 
-
-
constant, anticipated pain failed to predict tolerance during either of 
the cold pressor trials, rs= .10, and -.15, respectively, ps > .10. 
-
-
Analyses of the global ratings showed that anxiety was not an 
accurate predictor of tolerance or subjective pain at either assessment 
phase. But interestingly, attention to pain emerged as more highly 
related to tolerance than the amount of pain subjects felt. Attention 
JO 
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was significantly correlated with tolerance both at pretest, r • -.52, 
-
p < .001, and at posttreatment, r = -.55, p < .001, whereas subjective 
- - -
pain was not significantly correlated with tolerance at either 
assessment phase. 
J1 
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CHAPTER 4 
Discussion 
As predicted, overt performance of an engaging activity was more 
effective than self-relaxation or cognitive distraction for enhancing 
pain tolerance, with all three treatments being superior to the control 
condition for enhancing pain tolerance. The three active treatments 
also produced substantial and significant decreases in subjective pain 
as compared to the control condition, but they did not differ from one 
another in their degree of subjective pain reduction effectiveness. 
These findings suggest that the development of more effective treatments 
for helping people cope with chronic pain might profitably emphasize 
engaging people in overt and attentionally demanding behavioral 
activities, rather than simply relaxing or trying to think certain 
thoughts. 
Behavioral activities may not only provide greater relief from pain 
and suffering, but would allow individuals greater accomplishment of 
activities that often become neglected as individuals succumb to pain. 
Performance accanplishments would provide a productive, and perhaps 
enjoyable means of pain coping than cognitive distraction and relaxation 
exercises that require a great deal of concentration and mental effort 
on the part of the pain sufferer. Even routinized behaviors might 
potentially be structured in a way that makes them more attentionally 
demanding and gratifying. A challenge for future research is to 
determine how best to structure behavioral coping activities for 
clinical pain sufferers that will afford both relief from pain and the 
ability to function more normally despite pain. 
J2 
A finding emerged from this study that clarifies the sketchy and 
anecdotal data reported in prevous laboratory studies of pain, namely 
that it is important not to confuse behavioral tolerance and feelings of 
pain. Subjective pain was not correlated with duration of cold pressor 
tolerance. Just as people can feel anxious and experience heightened 
autonomic arousal, yet still continue perfonning feared activities 
effectively (Williams, et al., 1984), people can feel heightened levels 
of pain but nonetheless be capable of persisting in the pain-producing 
activity. The fact that pain tolerance and pain perception are poorly 
related has received little notice. Indeed behavioral tolerance has 
been assumed to be a more-or-less straightforward measure of "pain." 
Clearly this is not the case, and thus the primary mediating determinant 
of pain tolerance ability must lie elsewhere than in the degree of pain 
one perceives oneself experiencing. This finding suggests further that 
tolerance time and subjective pain may be influenced by different 
cognitive mediating mechanisms. 
Analyses of the various possible mediators of behavioral tolerance 
indicated that self-efficacy and anticipated pain both were highly 
accurate predictors of tolerance, irrespective of treatment condition. 
Self-efficacy was the most accurate predictor; the higher the perceived 
coping efficacy, the greater the ability of subjects to endure pain. 
Partial correlations revealed that self-efficacy perceptions remained 
accurate predictors of tolerance when anticipated pain was held 
constant, whereas anticipated pain did not significantly predict 
tolerance with the mediating effects of self-efficacy held constant. 
This provides clear support for Bandura's (1986) contention that 
JJ 
self-efficacy perceptions are not merely reflections of anticipated 
outcomes. 
Although self-efficacy passed the stringent test of accurately 
predicting behavior at the level of individuals within treatment 
conditions, paradoxically it failed in the somewhat less stringent test 
of predicting mean changes in tolerance between treatment conditions. 
Indeed, although the treatment groups all showed significant within-
group increases in self-efficacy from pretreatment to posttreatment 
whereas the control group did not, the mean changes in self-efficacy 
among the treated subjects were not significantly greater than among the 
untreated subjects. This unusual failure of self-efficacy to 
differentiate between treatment conditions moderates the support 
provided to self-efficacy theory. Exploratory data analyses did not 
reveal any obvious source of artifact, such as an extreme outlying 
value, that could be invoked to explain this un.expected result. One 
plausable explanation is that subjects in general overestimated their 
capabilities at pretreatment and underestimated their coping abilities 
at posttreatment leading to a small change in self-efficacy scores. 
Indeed exploratory analyses revealed this was the case, with subjects in 
all 4 treatment conditions significantly overestimating their pain 
tolerance ability at pretreatment (range oft values= 2.48 to 3.89, all 
-
ps, )05), and Performance condition subjects significantly 
-
underestimated the effectiveness of the treatments in their 
posttreatment efficacy ratings (t(l7) = 2.37, p < .05). Bandura (1980) 
- -
has said that the rela·tionship between self-efficacy judgement and 
action will be weakest when individ.uals are faced with ambiguous or 
J4 
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unfamiliar task demands. Certainly immersion of one's hand in ice water 
at pretreatment was an unfamiliar task. Thus in future research, 
subjects must be supplied with more of an experiential basis for making 
self-efficacy judgements. 
In contrast, anticipated pain was slightly less related to 
tolerance behavior than self-efficacy, but was somewhat more accurate 
than self-efficacy in predicting between groups tolerance changes. 
However, even the changes in anticipated pain did not predict the mean 
advantage of the performance treatment over the cognitive and relaxation 
treatments. The findings of the study thus leave unanswered what factor 
accounts for the specific advantage of performance over the alternative 
treatments in enhancing tolerance. Perhaps the performance condition is 
simply more attention engaging, but this leaves unanswered why 
self-efficacy was more accurate than attention in predicting posttest 
tolerance and why attention also failed to differentiate between groups 
as did self-efficacy and anticipated pain. The advantage of the 
performance subjects could be due to the activity involved on the video 
display, the overt response of pressing buttons, motivation to score 
points, or any of myriad potential factors, but the answer to these 
possibilities cannot be discerned from the obtained data. 
Although pain is not a strong predictor of tolerance, it is a 
variable of major interest in its own right. Therefore it is valuable 
to consider what psychological factors might influence pain per se. 
Neither self-efficacy nor anticipated pain correlated well with 
subjective pain. Clearly perception of pain per se is not strongly 
affected by the cognitive mediators of pain tolerance assessed in this 
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experiment, whereas pain tolerance is. 
The fact that anxiety was not significantly altered by the 
treatment interventions in any group, including the relaxation 
condition, while subjective pain decreased and pain tolerance increased 
significantly in each treatment group, casts further doubt on the theory 
that anxiety is an important mediator of pain coping ability. Moreover, 
control subjects experienced a mean decrease in anxiety almost as great 
as the relaxation subjects, yet showed no improvement in pain or pain 
tolerance, adding support to the view that anxiety is a relatively 
unimportant dimension of pain coping abilities. It must be said however 
that laboratory studies of pain have been criticized for their lack of 
generality on the grounds that they do not embody many of the 
circumstances that surround chronic clinical pain. For example, 
laboratory subjects arrive and leave without pain, and there is the 
assurance that the pain-producing procedure will not harm the subject or 
have a lasting effect. 
Measures of subjects' attention deployment supported the view that 
attentional focus has an impact on pain tolerance. Attention was 
moderately and significantly correlated with tolerance both at 
pretreatment and posttreatment. The similar degrees of relationship 
between self-efficacy and pain and attention to pain and pain lends 
credibility to Bandura's (1986) view that self-efficacy affects 
tolerance in part through attentional mechanisms. Attention diversion 
can make pain more bearable, thereby instilling a sense of personal 
control that enhances efficacy expectations; similarly attentional 
distractors work more effectively if they are personally controlled than 
J6 
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if controlled by others (Kanfer & Seidner, 1973). 
The finding that the pretreatment correlations favor attention 
makes the issue of self-efficacy or attentional focus as the more 
influential cognitive mediator of tolerance not entirely clear-cut, 
although the self-efficacy measure is well established and widely used, 
whereas the attention measure was somewhat crude, global, and 
retrospective. Unfortunately there is no simple, straightforward 
measure of one's attention deployment. A response set bias may have 
occurred with the attention measure as well, with subjects who coped for 
long periods of time inferring they must have focused on the pain less. 
Nevertheless, how attention influences pain tolerance is yet to be 
discovered. 
In summary, this study shows that relaxation exercises, cognitive 
distraction activities, and overt performance of an engaging activity 
enhance pain tolerance. Individuals experiencing pain benefited most 
from actively coping with their pain. Outside of the laboratory, many 
individuals lie down or otherwise subccumb to pain, especially when the 
pain is chronic and resistant to relief through medication. Through the 
use of overt and active coping, individuals can both gain relief from 
pain and continue to function effectively. 
None of the non-behavioral variables reflected differences in 
behavior between the performance and cognitive/relaxation conditions. 
Although it is likely that self-efficacy influences coping since 
self-efficacy and tolerance are highly related, variables other than 
those measured in this study may contribute to differential tolerance 
times between groups of subjects. 
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Attention clearly influences pain tolerance as well, however the 
common sense notion that distraction will help people increase their 
pain tolerance is incomplete if the psychological processes mediating 
such effects and the best procedures for achieving distraction are not 
specified. Not as clear, however, is what psychological processes 
influence subjective pain since none of the variables measured were 
strongly related to subjective pain. 
Finally, the present results corroborate recent findings (Bandura, 
O'Leary, Taylor, Gossard, & Gauthier, 1986; O'Leary; 1986, Reese, 1983) 
indicating that self percepts of efficacy may well be critically 
important as a mechanism for consideration in developing better theories 
of, and therapies for, enhancing individuals' ability to cope with pain. 
Table 1. Mean Scores for the Various Measures by Treatment Group and 
Assessment Phase. 
Measure/Treatment Group 
Tolerance Time (0-360 secs.) 
Performance 
Cognitive 
Relaxation 
Control 
Subjective Pain (0-10) 
Performance 
Cognitive 
Relaxation 
Control 
Self-efficacy Strength (0-100) 
Performance 
Cognitive 
Relaxation 
Control 
Self-efficacy Level (0-100) 
Performance 
Cognitive 
Relaxation 
Control 
PRETREATMENT 
M 
-
112 
119 
112 
138 
6.5 
5.5 
5.6 
6.2 
20 
24 
21 
31 
38 
36 
34 
49 
39 
SD 
74 
72 
79 
74 
1.2 
1. 4 
1.7 
1.9 
14 
14 
12 
22 
21 
21 
23 
30 
POSTTREATMENT 
M 
-
196 
155 
159 
128 
4.8 
3.8 
3.4 
6.0 
26 
29 
28 
33 
46 
46 
41 
52 
SD 
118 
104 
101 
77 
2.2 
1.9 
1.2 
1.9 
16 
16 
16 
18 
29 
27 
26 
27 
Table 1 continued. 
Measure/Treatment Group 
Anticipated Pain (0-10) 
Performance 
Cognitive 
Relaxation 
Control 
Anxiety (0-10) 
Performance 
Cognitive 
Relaxation 
Control 
Tension (0-10) 
Performance 
Cognitive 
Relaxation 
Control 
Attention (0-100) 
Performance 
Cognitive 
Relaxation 
Control 
PRETREATMENT 
M 
-
8.5 
8.1 
8.4 
7.2 
4.3 
4.4 
3.9 
2.4 
5.0 
6.4 
5.7 
4.7 
72 
74 
77 
71 
40 
SD 
1.1 
1.2 
1.0 
2.4 
1.7 
2.3 
2.4 
1.8 
2.4 
1.9 
2.1 
1.8 
16 
16 
19 
19 
POSTTREATMENT 
M 
-
8.2 
7.8 
7.7 
7.8 
3.9 
4.0 
3.1 
1.8 
4.9 
5.4 
4.0 
· 3.4 
34 
37 
43 
62 
SD 
1.3 
1.3 
1.4 
1.2 
1.7 
2.3 
2.6 
1.5 
2.2 
2.4 
2.2 
1.3 
16 
14 
16 
20 
Table 2. Differences Between Groups and Changes Within Groups on the Various Measures. 
Tolerance Subjective Self-Efficacy Anticipated 
Comparison Stat(df) Time Pain Strength Level Pain Anxiety Tension Attention 
A Priori Comparisons 
P, C, R vs. 
Control 
P vs. C, R 
C vs. R 
F(l,60) 
F(l,60) 
F(l,60) 
., 
Within Groups Change 
Performance 
Cognitive 
Relaxation 
Control 
t(17) 
t( 17) 
t(17) 
t(9) 
19.42*** 
7.23* 
.36 
5.59*** 
3.95** 
3.60** 
-1.66 
15.32*** 3.13 
• 31 • 02 
.94 .52 
1.95 
• 02 
.41 
12.26** 
• 41 
1.22 
.02 
1. 57 
.45 
-6.47*** 3.89** 2.45* -4.00*** .96 
-5.78*** 2.22* 2.82* -2.46* 1.12 
-4.31*** 4.92*** 3.81** -3.07** 1.97 
- .62 .72 .91 .87 1.96 
Note: Stat= statistic; P = performance, R = relaxation, C = cognitive 
* = p <.OS;**= p < .01; *** p < .001 
- - -
.44 
4.56* 
1.07 
30.85*** 
• 23 
.25 
-.13 -10.05*** 
-2.08 -12.87*** 
-3.78** -7.18*** 
-.90 -1.78 
; 
• 
Table 3. Intercorrelations Among the Various Measures by Assessment Phase. 
Tolerance Subjective Anticipated Attention Tension Anxiety 
' 
a Self-Efficacy Level 
Anxiety 
Tension 
Attention 
Anticipated Pain 
Subjective Pain 
Pre 
Post 
Pre 
Post 
Pre 
Post 
Pre 
Post 
Pre 
Post 
Pre 
Post 
Note: df = 52 * = p < • 05; 
-
Time 
• 51*** 
.84*** 
-.09 
.01 
-. 32* 
-.06 
-.52*** 
-.53*** 
-. 30* 
-.66*** 
• 21 
.31* 
Pain 
• 02 
• 07 
• 18 
.18 
-.06 
.06 
• 23 
-.16 
• 05 
.17 
Pain 
-.71*** 
-.84*** 
-.09 
.02 
-.06 
.10 
• 16 
.54*** 
** = p < .01; *** = p < .001 
- -
-.35* 
-.52** 
• 21 
.15 
.45*** 
.23 
-.07 
-.21 
• 68*** 
.68*** 
-.20 
-.04 
8 0nly h 1 f lf ffi 1 1 d h b f ff 1 1 d t e ana yses o se -e cacy eve are reporte ere, ecause sel -e icacy eve an 
strength produced the same patterns of significant correlations. 
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APPENDIX A 
PRELIMINARY REMARKS 
.50 
The experiment you are about to participate in is designed to study 
ways in which people can control the amount of pain they feel. I am 
asking people to tolerate pain that is induced by placing one's hand in 
a tub of ice water, which is sitting there next to you, being circulated 
at a temperature near freezing. This method of inducing pain is 
canpletely safe. The purpose of the study is to learn about the 
psychological processes involved in pain. If you agree to participate, 
I will ask you to immerse your hand in the cold water tub twice, once in 
a few minutes and once again later on in the hour. Each time you will 
be asked to keep your hand in for as long as you can. At no time will 
you be urged or pressured into doing anything you do not wish to do, and 
you may withdraw your hand from the cold water bath at any time without 
disadvantage. 
Do you have any questions so far? Okay, then I would like you to 
read this form in which you give your consent to participate in this 
study. This kind of form is a standard part of any psychological 
research project. Read it over and if you have any questions, please 
ask them. If you approve, I will ask you to sign and date the form and 
then I will sign it. 
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APPENDIX B 
SELF-EFFICACY SCALE 
.52 
_I 
I 
0 10 20 30 
cannot quite 
do uncertain 
CONFIDENCE SCALE 
40 50 60 
moderately 
certain 
70 80 90 100 
certain 
How confident are you that you could keep your hand in the ice water for the periods 
of time listed below if you were asked to do so right now? 
Name 
15 sec. 
30 sec. 
45 sec. 
1 min. O sec. 
1 min. 15 sec. 
1 min • 30 sec • 
1 min. 45 sec. 
2 min. O sec. 
2 min. 15 sec. 
2 min • 30 sec • 
2 min. 45 sec. 
3 min. O sec. 
3 min. 15 sec. 
3 min. 30 sec. 
3 min. 45 sec. 
4 min. 0 sec. 
4 min. 15 sec. 
4 min. 30 sec. 
4 min. 45 sec. 
5 min. 0 sec 
5 min. 15 sec. 
5 min. 30 sec. 
5 min. 45 sec. 
6 min. 
Date 
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CONFIDENCE 
(0-100) 
-----
1 2 3 4 
., 
APPENDIX C 
ANTICIPATED PAIN SCALE 
0 1 2 3 
not 
painful 
ANTICIPATED PAIN 
4 5 6 
moderately 
painful 
1 8 9 10 
extremely 
painful 
How much pain do you think you would feel if you were to keep your hand in the 
ice water for the following periods of time? 
Name 
15 sec. 
30 sec. 
45 sec. 
1 min. 
l min, 
1 min. 
1 min. 
2 min. 
2 min, 
2 min. 
2 min. 
3 min. 
3 min. 
3 min. 
3 min. 
4 min. 
4 min. 
4 min. 
0 sec. 
15 aec. 
30 sec. 
45 sec. 
0 18C • 
15 sec. 
30 sec. 
45 sec. 
O sec. 
15 sec. 
30 sec. 
45 sec. 
O sec. 
15 sec. 
30 sec. 
4 min. 45 sec. 
5 min. 0 sec. 
5 min • 15 sec • 
5 min. 30 sec. 
5 min. 45 sec. 
6 min. 
--------------
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APPENDIX D 
PERFORMANCE TREATMENT SCRIPT 
,, 
. ,, 
I , ,,1 
',. 
Performance Script 
Pain is an experience that all people share and our experience of 
it is influenced by different factors. One factor is the physical cause 
of the pain which creates painful sensations that hurt, but another very 
important factor is how much attention we focus on the pain we 
experience. Painful sensations will bother us less if we concentrate on 
something else other than the pain. When we concentrate on painful 
sensations it makes it hard for us to think about anything else. But if 
we pay attention to something other than the pain, it bothers us less. 
One way to reduce pain is to try and distract outselves as much as 
possible. We all have ways of distracting outselves from something but 
to be able to do it effectively, it is best to have some sort of visual 
stimulation, such as a video game. I am going to take some time to 
teach you how to operate a simple video game, and will then give you 
some time to practice it on your own. Then we will try the other cold 
water test. 
(Subjects were taught basic operation of game, object of game, 
watched experimenter play it, and then were allowed several practice 
trials at playing it. They were then left to practice alone, up to a 
total of 15 minutes, including time of instructions). 
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APPENDIX E 
COGNITIVE TREATMENT SCRIPT 
\ 
Cognitive Script 
Pain is an experience that all people share and our experience of 
it is influenced by different factors. One factor is the physical cause 
,... 
of the pain which creates painful sensations that hurt, but another very 
important factor is how much attention we focus on the pain we 
experience. Painful sensations will bother us less if we concentrate on 
something else other than the pain. When we concentrate on painful 
sensations it makes it hard to think about anything else. But if we pay 
attention to something other than the pain, it bothers us less. 
One way to reduce pain is to try and distract ourselves as much as 
possible. We all have some idea of what distraction is, but to truly be 
able to distract one's thoughts is a skill that takes practice. 
Athletes often injure themselves but do not realize it because their 
attention is focused on their performance rather than on their pain. If 
you do not think about the.pain you will not feel it as much. I am 
going to teach you several ways to distract your thoughts from the ice 
water. I want you to use one of these methods the second time you have 
your hand in the ice water. 
One technique you can use is refocusing attention onto mentally 
engrossing activities. Concentrating on performing some mental task 
that takes a lot of concentration such as naming all the states starting 
on the West coast and working your way East, or counting backward from 
1000 by sevens. In this way you can reduce pain. 
Another is the use of vivid imagery. People can remove themselves 
from their present situation by using their imagination to place 
themselves in more pleasant situations. You can use your imagination to 
59 
direct your attention away from the cold in your hand. Try to remember 
a pleasant scene from your past as vividly as possible; try to remember 
where you were, who you were with, what you did, said, and felt. For 
example try to remember every detail of what you did on your first day 
at college, or on your last birthday. We are all capable of using 
imagery to refocus our attention so pain does not bother us as much. 
A third technique is called dissociation. This means mentally 
seperating the body part that is in pain from the rest of your body. 
Imagine that your hand is made out of something that is completely 
insensitive to pain such as rubber or wood and has no pain. Tell 
yourself that the hand in the water is someone else's, since it does not 
belong to you, you cannot feel anything that happens to it. 
Dissociation is another way you can use your mind to help relieve pain. 
Now I would like you to choose the one of these strategies you 
think would work°'best and concentrate on it and practice thinking about 
I 
it for several minutes alone. I will be back in a few minutes and we 
will complete the experiment. · 
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APPENDIX F 
RELAXATION TREATMENT SCRIPT 
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.. 
Relaxation Script 
Pain is an experience that all people share and our experience of 
J 
it is influenced by different factors. One obvious factor is the 
physical cause of the pain which creates painful sensations that hurt. 
Another important factor is the amount of muscular tension in our 
bodies. When we experience physical strain our body tightens up, 
breathing speeds up and physiological processes are set in motion which 
can make us feel more pain than we would if we were relaxed. 
One way to reduce pain is to try to eliminate as much muscular 
tension from the body as possible. We all have an idea of what 
relaxation is, but to be able to truly relax is a skill which takes 
practice. I am going to teach you some exercises to help you put your 
body in a relaxed state, and I want you to use these exercises the 
second time you have your hand in the cold water. 
Follow along and try each exercise as I describe it. 
Self-relaxation is a process that is easy to understand and use when you 
want to reduce pain. Focus your energies on relaxing and being 
canfortable. Let the chair support your muscles and weight so you don't 
need your muscles to hold you erect. Lean back, feet flat on the floor, 
arms on the arms of the chair and sink down into the chair. With the 
chair supporting you it makes it easier to reduce muscular tension. 
Breathing deeply and slowly helps us to relax. During these 
exercises breathe deeply and slowly, don't force your breathing, do it 
in a normal, relaxed way. Now concentrate on the relaxation exercises 
as I describe them to you. If your mind wanders, refocus your attention 
on the exercises and relaxing. 
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Make a fist with both hands, hold them tight for a few seconds, 
feel the tension in the muscles of your hands. Now slowly open them and 
get rid of the tension. Focus on how relaxed your hands feel. This 
will give you an idea of how it feels to have your muscles be relaxed or 
tense. Now we will focus on relaxing your entire body. As I name each 
area, tense that muscle group, feel the tension and then relax it 
completely. Try to make the area totally relaxed as you exhale. In 
this way you can relax your entire body. (Tensing and untensing 
procedure for forearms, biceps, neck and shoulders, feet, calves, 
thighs, jaws, forehead; with reminders to breathe deeply and continue 
sinking into the chair throughout the exercise). 
Slowly stretch and assume a normal position. You can use these 
exercises when you want to reduce your body's reaction to pain. When 
you try the cold water bath again, concentrate on relaxing all of your 
muscles. Sink into the chair, breathe deeply and slowly like you just 
were. Then tense and relax each muscle group in turn. Start with your 
lower body, relaxing your feet and legs. Then move up to your back, 
sholders, anns, hands, neck, and face. Concentrate on getting,, rid of 
all tension. 
6J 
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APPENDIX G 
CONTROL GROUP INSTRUCTIONS 
( 
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Control Group Instructions 
I would like you to relax for 15 minutes so I can see exactly how 
long you can keep your hand immersed in the cold water after a period of 
rest. Sometimes after a period of rest people can tolerate pain better. 
I would like you to simply sit here and rest for 15 minutes before you 
do the second cold water test. You can read magazines if you want. 
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